The neotropical genus Aniba, family Lauraceae, comprises 41 species of a few shrubs and mostly small to large trees. The center of distribution lies in the central Amazonia and Guiana regions with individual species radiating into the Andes, northern Venezuela, the lesser Antilles, and into eastern and southern Brazil. Eight species of Aniba are distributed in Venezuela in the Andes, along the coast, and in the Guayanés Shield [1a] . A. canelilla (Kunth) Mez is used in Amazonian folk therapies as an antispasmodic, antidiarrheal, carminative, tonic and as a stimulant of the digestive and central nervous system [1b] . The essential oil of A. rosaeodora Ducke shows a selective cytotoxicity against epidermoid cancer cells [2a] . N-(2, 6-dihydroxybenzoyl) tyramine (Riparin III), obtained from A. riparia (Nees) Mez, demonstrated antidepressant and anxiolyticlike effects [2b]. In a similar way, the methyl ether of N-benzoyl tyramine (Riparin I), isolated from the same species, exhibited effects against anxiety [2c].
A. hostmanniana (Nees) Mez. is a tree growing to a height of up to 20 m [1b]. Only the chemical composition of the essential oil of the bark of this species has been reported, in which terpenes (1.2%), sesquiterpenes (4%), 3,4-dimethoxyallylbenzene (0.3%) and 2,4,5trimethoxyallylbenzene (94.5%) were identified. A solid-liquid extraction applied to the wood with benzene allowed the isolation and identification of 2,4,5-trimethoxyallylbenzene, sitosterol and N-[β-(4-methoxycinnamide)] [2d]. Here we report the chemical composition and antimicrobial activity of the essential oil of the leaves of A. hostmanniana. To the best of our knowledge, there is no previous report on the activity of A. hostmanniana.
The essential oil obtained from the fresh leaves, obtained in a yield of 0.06%, v/w, was a light yellow color and with a refractive index of 1.5250. Thirty-five components were identified, the major ones being benzyl benzoate (29.3%), δ-cadinene (12%), β-caryophyllene (10.5%), bicyclogermacrene (5.9%), α-copaene (3.9%), cubenol (3.5%), and T-cadinol (3.3%). Table 1 show the composition of the essential oil in terms of major components (96%), while the remaining constituents (3.1%) were found in very small quantities.
The Gram-negative bacteria Pseudomonas aeruginosa and Klebsiella pneumoniae and the Gram-positive Staphylococcus aureus showed sensitivity to A. hostmanniana essential oil. In the case of P. aeruginosa and S. aureus, the minimum inhibitory concentration (MIC) was found to be 900 µg/mL, whereas the bactericidal minimum concentration (BMC) was 1500 µg/mL. K. pneumoniae showed slightly less sensitivity to the essential oil with a MIC of 1250 µg/mL, and BMC above 1500 µg/mL; on the other hand, E. coli did not show any effect. Some constituents of the essential oil are known inhibitors of bacterial activity. For example, bicyclogermacrene showed activity against S. aureus, E. coli and P. Extraction of the essential oil: Fresh leaves (1000 g) were cut into small pieces and submitted to hydrodistillation for 2 h and 30 min using a Clevenger-type apparatus. The oil was stored at 4°C.
Gas chromatography and GC/MS analysis:
GC analyses were performed using a Perkin-Elmer Autosystem gas chromatograph equipped with a FID detector and data-handling system. A 5% phenylmethylpolysiloxane fused-silica capillary column was used (30 m x 0.25 mm i.d., film thickness 0.25 m; HP-5, Hewlett-Packard, CA, USA). The oven temperature was programmed from 60ºC to 260ºC at 4ºC/min. The injector and detector (flame ionization detector, FID) temperatures were 200ºC and 280ºC, respectively. The carrier gas was helium at 1 mL/min. The sample (0.2 L) was injected using a split ratio of 10:1. Retention indices were calculated by comparing the retention times of the eluting peaks with those of standard C8-C24 n-alkanes. The percentage composition of the oil was calculated by the normalization method from the GC peak areas. Identification of essential oil constituents was performed by gas chromatography-mass spectrometry in a Hewlett Packard 5973 spectrometer, using a capillary column 30 m long and 0.25 mm internal diameter, stationary phase 5% phenyl-95% methylpolysiloxane with a thickness of 0.25 (HP-5MS). The initial temperature was 60°C, followed by an increase of 4°C per min., up to 260°C. In order to confirm the identity of components found in the oil, we conducted a computerized comparison of mass spectra with spectra of the Wiley Library, 6th edition. The identity of compounds was confirmed by measuring Kovats indices and comparison of these with values cited in the literature.
Antimicrobial screening:
The antimicrobial activity of the essential oil was tested by the broth microdilution method described by the National Committee for Clinical Laboratory Standards (NCCLS) [3c,d] . Additionally, the values of minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) were determined. The oil was screened for antimicrobial activity against the Gram-negative bacteria, Escherichia coli (ATCC 25922), Klebsiella pneumonia (ATCC 25357), and Pseudomonas aeruginosa (ATCC 27853), and the Gram-positive bacterium Staphylococcus aureus (ATCC 25923). The bacterial inoculum was diluted in sterile 0.85% saline to obtain turbidity visually comparable with a McFarland standard (10 6 -10 8 CFU/mL). In a 96-well plate were placed 100 µL of solutions of 1500, 1250, 1000, 900 and 800 µg/mL of essential oil, prepared in Mueller-Hilton nutrient broth, and then 100 µL of bacterial suspension was added. A plate column was set as blank (nutrient broth without bacteria) and a positive control of nutrient broth with bacterial solution. Plates were incubated at 37°C for 18 h; the final minimum inhibitory concentration (MIC) was determined spectrophotometrically by measuring the absorbance values at 625 nm using an ELISA reader.
The MIC was determined as the lowest concentration of oil for a predetermined time period that is able to inhibit the in vitro growth of the bacterial inoculum. MBC was determined as the lowest concentration of the substance that in a predetermined time period is able to induce in vitro death of 99.9% of the bacterial population.
